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U.S. M.N, 10/719, VjO 

Remarks 

Thorough examination by the Kxaminer 1r noted and 
j ppi.ee id led. 

The Specification ha a been amended to correct, grammatical, 
error.'.; and overcome Examiners objection. 

The claims have been amended to clariiy Applicant!-:* disclosed 
invention and now claims added. No now matter has been added. 

For example,, support for the claims ia Lound in the 
Specification at paragraph 003b and Figures 2A and 2B. 

"The tungsten etchback process Lyp i.ca.1 .1 y i m.: l.udoft r.wo ntopfl . Tn the 
tirnt fit. op, MOW or the tungsten layer a0 is etched o I. <■.* high r#ito with 
cxooJ lent, uniformity. In the second sLup, the «Lch r:<»L:a i 3 reduced and ^ gori 
ehemirttty reduced with a high uclectivily lo the burrior: Uiyer 37. The 
eteh reduction server; to doorcase ga« pressure acid waf^r t empwrot u r ts to reduce 
lOfiduiCj wfffccls thar m t iy e/iurto reeer.r.en in the tungsten plug a 4 2. " 

And at paragraph 0036: 

**Arcordinqly, as shown in fr'tG. 2K, 1 he oxidant solution 4B thoroughly 
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d .1 a y o 1. v e a a nd r * uio v e >> Oh- i. u i hj ;.> i. g n r o ft 1 d u o n '1 4 t r om t ho « t r u c t a r o 2 9. " 

Art U l\ L p a l a g x: a p h 0 0 3 0 : 

w Th<% ox i da nr. no Int. ion oxidizes and dissolves the tiimj;.H&n residue*.?/ 
j.m epa r-*i t c»ry i'o < Jopo:*i i I: i on of a top metal layer on I 1m? top Jj.elt^.'l /. i.c Kiyttr. 
Th* l.op m**U*'t 1.;iynr- i d imported in ft I ootr i ea.L contact with the bottom metal 
1 y ye. r L hro u q } i t h y tun r .\ * t en p I u g .'"> , " 

Support lor the now claims 21-7.6 is found in the 
S p e c j. i i c ci L i o n a I p a r a g r a p h 00 3 2 : 

"Such oxidant solution includes about 4 . 5fS • i.1 . 0?>, and pro tor ab I y, about. 
7. "17 wt. oatocho.l ; about 5. 13-8.21, and pr« f « rab I y , about 6.9a* wt.. Vi 
di g) yool amino; about and preferably, about wt , V; gallic tioid; 

abo-.U \ * . 70"1 3. 4 4 # and proforab.ly, about 12.00 wt . ^ hydroxy! limine; about 
^4.76-^7.50, ami jir^l t> r ab I y, about 'AbAKi wt . V, moisture; about 22 . 4G -27 . 94, 
unci preferably, about 25,36 wl. . 'A monooth.inolami.no; and about 18 . 98-23 . 02 , and 
\ > c ofe r.dbl y , abou i. 2 1 , 1 X w r . $ mono j oop ropano 1 amino . " 

And in t.ho? Specification at paragraph 0035: 

"The tungsten ot.chtoack process typically includes two slop*. Tn tho 
ttrnt r:top, 9fR of tho tungsten layer 40 La er.rrhod a I. a high rar.R with 
oxoollont uni torm.i ty . Tn tho second step, the etch rat ft is rudncftd and a gar* 
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ohemiyl r;y i* r^ducwd vg i Mi ,;i high no ! o.ct i vi ty to the barrier layer 37, rliw 
etch reduction tft*rw«a Lo d^ore.a.se pr«sriiiro and water temperature to reduce 

loading wttoctfl that may cause reewwses i n I ho Lungnt.cin pl.ugn 42." 

Claim Rejectio ns under 35 USC 102 

1. Claims 1 and 2 stand rejected under 3b USC 102(b) as being 
anticipated by Honda et ai. (US b f 780,406). 

Honda el ul. disclose a non-corrosive cleaning compos! L ion 
tor removing plasma etching residues without metal layer 
corrosion following a resist removing process (cLching with 
realist utuuk) (see abstract; col. 2, lines 17-24) . Honda el a.L- 
Leach ddjustinq the Ph of the cleaning uoiuLion Lo between 2 and 
6 with both an acidic; and buuic component and further teaches 
that: the cleaning compos i t j on rnay he used following an oxygen 
plasma or wet stripping methods to remove photoresist (sec col 4, 
1 ines 4 0-4 3) . 

Thus Honda et al . do not di^clouc uovoral aspects of 
Appl leant::? disclosed and claimed invention. 
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Nowhere do Honda el al. disclose, a metal pl.anari zat.i on to 
iorin mel.al residue.? or the removal of oxidized mo Lai residues 

Hat her, Honda ol: al - disclose the t3.se of a cleaning solution 
non-corrosive to metal i'oliowinq a metal etching process with 
photo res i a L present and an oxygen plasma process to remove 
photoresist (col 4, iirio:j 60-fj4). 

Nowhere do Honda et al . disclose that I ho cleaning solution 
is an oxidant or .-JLigyosL or disclose that it may succo.sisi Lilly bo 
useri foe oxidizing and removing metal containing etching 
residues- Ruthwr, Morula et al . disclose that the cleaning 
solution includes hydroxylammonium salts which prevent metal 
attack (col 3, lines 42-45). 

Honda et al , is insufficient to anticipate Applicants 
di solosed and claimed invention. 

"A claim is anticipated only if. each and every element as 
.set forth in the claim lis found, either expressly or inherently 
described, in a single prior art refcronce." Verdogni'il Dross, v. 
Union Oil Co, of C#] J fornix, 81 4 h\2d 621} , 031, 2 OSPQZd 1051, 
1053 (Fed- Ci r. 1 987) . 
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"The .identical invention must foft shown in as complete detail 
as Is contained in Lhu ... claim." Richardson v. Suzuki Motor 
Co., nstl F.2d 1226, 1236, 9 USPQZd 1.913, 1920 (Fed. Cir. 1989). 

2. Claims 1., 2, 5, and 6 stand rejected under 35 USC 102(c) as 
being anticipated by Koito cL oil. (US 6,869,921) or: Lee et a J . 
(US 2003/0228990) . 

Koito et a'l. disclose a composition for stripping 
photoresist including an anti-corrosive compound (anti-corrosive 
to molals) . The stripping composition of Koito et al. ir> taught 
to solve the problem of damage to low-K dielectric layers and 
metal corrosion wh*n stripping photoresist following etching an 
opening into a low-K dielectric layer (ace col 2 lines 35-54; col 

3, lino:; 8-19)). Koito et al. disclose thai alkanolamin^s are 
useful for stripping resist residues (see col 3, lines 35-37) . 
Koito et til. disclose that their stripping composition is useful 
for preventing metal corrosion (e.g., metal oxidation and 
removal) when stripping resist films where a metal film is 
exposed on the substrate surface (col 11, lines 47-b9) , 
particularly whore the metal is copper (where oxidation would 
destroy the properties of copper interconnects or plugs) - 
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L r t addition, Koito et al. disclose a via forming process 
demonstrating the use of the stripping solution to remove etching 
residue:.; following etching according to a photoresist, pattern 
( rtee co | 12, linoa 33- 67; col 13, lines 1.-2B; figures l-2d) . 
Koil.o et al , further d.i.;*c;louc a tunqsten tilling process 
following the etching and stripping process to f 1.3 1 the via hole 
which io then followed by a CMP planartzatioii to form the 
Lunysten via plnq where there is no teaching or suqqestion by 
Koito et al. of uuu of the stripping solution {col 13, lines 2f>- 
2$) . 

Thus, Koito et ai. do not. disclorse several aspects of 
Applicants disclosed and claimed invention* 

Koito el". *1 . do not diucloso a metal plaxiarizaM on process 
followed by use ol a mcl.al oxidizing yoiulion for remove the 
mc?tal including oxidized metal. 

Koito et al. is insufficient to anticipate Applicants 
disclosed and claimed invention. 

ON the other hand, i.ee et al., discloses V *A residue remover 
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for removing polymeric material and etch residue includes 2- (2- 
anii noet.hyl ami no ) -et hanol and opt ionaliy anol her lwo~earbon a torn 
linkage alkanoiamino compound, gallic acid or catechol , water, a 
polar organic solvenL, and hydroxylamine . A process for removing 
photoresist or other residue irom a substrate, such AS an 
integrated o.i reu.i t semi conductor waier including titanium 
metallurgy"... "without attacking t1t.on1.um or other metallurgy on 
I ho yubslralo". " 

Nowhere do Lee et al* disclose a metal planarization 
including an etchback process or metal residues or an oxidant 
solution for removing metal residues. 

Lee oL at., isj inyulliciont Lo anticipate Applicants 
d i so 1 osed t=) nd c 1 a i med i. n vent i on . 

"A claim is anticipated only if each and every element as 
set forth in the claim is found, either expressly or inherently 
described, in a single prior art reference." V#rd&q<iriJ tiros, v. 
Union Oil Co. of California, 814 F. 2d 628, 631, 2 USPQ2d 1051, 
105'J (Fed. Cir. 1987) . 

"The identical invention must be shown in as complete detail 
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as i.s conl.ai.necl .in the ... claim." Richctcdsott v\ Suzuki Motor 
Co., B60 K.2d 1?.26, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. '1909). 

With respect to claims 2 and 6, nowhere do Koito et I. . 
diuclouo thai the unli-inolai corrosive resist stripping solution 
oompr i ses an h ydr o k y 1 am i ne , 

With roypect to claim S>, 10, and 12, Kxaminer is clearly 
mistaken thai. Koilo et al. • teach a process for roinoviny lunyylen 
residues from a tungsten plug .structure. Ralhor, Koito et al. . 
disclose a CMP process for forming a tungsten plug structure and 
do not disclose or suggest the presence oi tungsten containing 
etching residues following such a process (col 13, lines 25-29) 
or that their cle.iini.nci solution is an oxidant or could 
successfully be used to oxidize and remove lung a I on containing 
ttl ching residues . 

Claim Rejections under 35 USC 103 

1, Claims 3, 4, 7, 8, acid 1.1 stand rejected under 35 USC 
103(a) as being unpatentable over Koito cot ai., above, in view of 
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Wolf (Silicon processing, vol. I, page bl) or Verhaverbeke {US 
f>, 972, \ 23) . 

Applicants reiterate Lhe comments made above with respect to 
Ko.i to ct a.l . 

Applicants further nolo Lhat KoLLo et al ♦ nowhere d.iscloso a 
mo Lai planarizution procoyt; including a metal etch back process 
together with the formation of metal, residues from said process, 
but rather teach away from a cleaning solution that removes a 
metal residue including oxidized metal, ay this would defeat the 
purpose and principle of operation of: their resist stripping 
solution to avoid metal corrosion. 

Moreover, Koito et oil . do not teach, disclose or suggest use 
of their cleaning solution to remove metal residue following a 
tungsten CMP process lor J" or mi rig a tungsten plug. 

The fact that Wolf or Verhaverbcko disclose that applying a 
solution lor wet etching or cleaning can include a spraying 
method does not further help Kxaminer in establishing a prima 
fa r. i e ca s « o f ob v j. o u « n© s s . 
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"Kinally, the prior art reference (or rRt'ercncca when 
combined) must teach or suggest all the claim limitations * The 

teaching or suggestion to make the claimed combination and the 
reasonable expectation of success must both bo lound in the prior 
art, and not based on applicant's disclosure." In re Vctock, 94 7 
h\2d 488, 20 ur>PQ2d 1438 (Fad. dr. .1991)* 

2. Claims 13, 14, 17, and 18 stand rejected under 35 USC 103(a) 
as boiny unpatentable over Koito et al., above, as evidenced by 
a 1 1 e g e d a d m i 1. 1. e d p r i o r a r t . 

Applicants reiterate the comment £3 made above with respect to 
Koi.lo et , 

Applicants further note that the resist stripping solution 
of Koito et al. which avoids attacking metal works by a different 
principle of operation and accomplishes a different purpose than 
Applicants disclosed and claimed invention e.g., removing metal 
or tungsten residues including oxidized metal or tungsten 
residues, a process that would destroy the purpose and principle 
of. Koito et. al.'s anti-metal corrosive resist stripping 
composition and method. Thus, Koito et si . teach away from 
corrosion (oxidation and/or removal) of. metal materials, and any 

20 
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mod j l.'ica Lion vL I ho mo L hod oL Ko.U'.o et al , to achieve Applicants 
disclosed and. claimed invention (iriake it oxidizing to metal 
residues) would render the method of Ko.it.o et ai. unsuitable* lor 
i I i n tended purpose-; . 

Rven assuming arguendo a legitimate motivation for combining 
the teachings in Applicants disclosure with Koit:o ot ai., which 
Applicants do not concede, the I'acL LhaL Applicants di&close in 
Lhc prior art a problem Lo bo solved in the .formation of tungsten 
plugs by an etchfoack process, which their disclosed and claimed 
invention selves, and which problem KoiLo oL ai- nciLhec 
recognize:; or solves, docy noL further help Examiner In 
establishing a prima ftic:.i& ease of obviousness. 

"Finally, Lhe prior art reference (or roloronces when 
combined) must teach oir suggest all the claim limitations* The 

teaching or tuigyuuLion Lo make Lho claimed combination and the 
reasonable expectation of success must both be found in the prior 

and not based on applicant's disclosure - " In re Vaeck, 947 
F.2d 488, 20 0SPQ2d 1.438 (fed. Cir. 1991). 

"A prima facie ca:*e oi obviousness may also be rebutted by 
showing that the art, in any material respect, teaches away from 

21 
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the claimed invention." In re Geisler, 116 F. 3d 1465, 1471, 43 
USPQ2d 1362, 1366 (Ked. c:ir. 1997), 

"The prior: art muuL provide a motivation or reason for the 
worker in the art, without the benefit oi appellant's 
apoci float ion, to make the necosuary changes in the reference 
device." Ux parte C7)ic<igo Rawhide* Mfg. Co., 223 VXPQ 35.1, 353 
(Bd. PaL. App. « Int^r. 1984;. 

"If the proposed modification or: combination of the prior 
art would change? the principle of operation oi the prior art 
invention being modified, then the teachings of the references 
arc not sufficient to render the claims prima facie obvious." In 
rc RxLLi, 270 F.2d 8.10, 123, USVQ 349 (CCPA 1959). 

>% *ff; proposed modification would render the prior art 
invention beinq modi Lied unsatisfactory for its intended purpose, 
I hen there its no suggestion or motivation to make the proposed 
modification." In rc Cordon, 733 h\2d 900, 221 USPQ 1125 (Fed. 
Cir. 1984) . 

"A statement that modifications of the prior art to meet the 
claimed invention would have- been "'well within the ordinary 

22 



1 RCVD AT 12/29/2005 6:48:20 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-6I25 * DNIS:2738300 1 CSID : 1 2485404035 * DURATION (mrMs):05-10 



12-29-' 05 20:00 FROM-TUMG S ASSOCIATES 



12485404035 



T-244 P25/26 U-137 



U.S.f$.N. 1 0/719, 5b0 

skill ol the art at the time the claimed invention was made* 1 " 
because the references relied upon teach thaL c*.l 1 aspect:* oi the 
claimed invention were individually known in the art iy not 
sufficient to establish a prima facie case of obviousness without 
hoiuw objective reason Lo combine the teachings oi the references, 
ffx parte L&vongood, 28 USPQ2d 1300 (13d. Pat. 4pp. £ Inter. I.99J;. 

3. Claim.'.; lb, J 6, 1.9, and 20 stand rejected under 3b USC 103(a) 
a:; being unpatentable over Koito el al., above, as evidenced by 
alleged admitted prior art, above, *nd further in view oi Wolf or 
Verhavorbeke, above . 

Applicants reiterate the? comment made above with respect to 
Koito el: al., Applicants alleged admitted prior art, and Wolf or 
Vorlui verbeke . 

The cited references, singly or in combination, are 
inauii.Lci ent to reproduce Applicants disclosed and claimed 
invention, or to make out a prima Icicle caflo of obviousness with 
respect Lo Applicants independent: claims, and thereiore 
App 1 i ca nt s dependen t c 1 a 1 ms . 

The Claims have been amended and new claims added to clarify 
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Applicants; disclosed and claimed invention* A iavorablo 
consideration of Applicants' claims is respectfully requested. 

Based on the ioregoing, Applicants respectfully submit thai 
Lho Claims; are now in condition lor allowance* Such favorable 
action by the Kxaminor at an early date is respectfully solicited. 

In the event that the present invention as claimed iii not: in 
condi. lion for allowance for any reason, the Kxaminer it; 
respect f.uJ ly invited to call the Appl icant:-:' representative at his 
I'Uoomfield Hills, MicMqan office at (248) 54 0-4 04 0 such that 
necessary action may be taken Lo place the application in a 
condi t i on for allowance . 




Randy W. Tung" 
Keg. No. 31 , 311 
Telephone: (248) 540-4040 



Tuny & Associates 



.especially &ubm1 tted, 
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